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I presented a paper1 on this subject in January, 1912.
The study of the subject has been vigorously carried on
since that date. Altogether seventy patients suffering
from arthritis deformans have been investigated and
treated in the Presbyterian Hospital under the auspices
of the Otho S. A. Sprague Institute and the Dane Bil-
lings Memorial Fellowship in the Department of Medi-
cine of Rush Medical College.
This clinical research has confirmed the principles
announced in the first paper. It has been found that
the focal disease was usually located in the head. Most
frequently this was a chronic streptococcus focus of the
faucial tonsils; but chronic alveolar abscess and chronic
sinusitis due to streptococcus infection were an occa-
sional cause. In monarticular osteo-arthritis of the hip
especially, chronic hypertrophic prostatitis with residual
urine, chronic cystitis and infection with the colon bacil-
lus seemed to be an etiologic factor. There can be no
question that chronic gonorrheal infection of the semi-
nal vesicles may cause systemic disease, especially arthri-
tis. Streptococcus infection of the seminal vesicles may
also cause systemic infection and especially arthritis
deformans.
In this work the chronic focus of infection has been
located in the faucial tonsils, dental alveoli or jaw, the
antra of the head and in the seminal vesicles and pros-
tate gland.
nationally one may find the septic focus in any cir-
cumscribed streptococcus abscess, possibly a chronic
appendicitis, chronic cholecystitis, etc.
The patients who were the subjects of this investiga-
tion were from the various walks of life. All were
adults. Three patients over 50 years of age suffered
from monarticular osteo-arthritis of the hip (morbus
coxae senilis). All of the remainder presented the
three prevailing types of chronic arthritis with deformi-
'ties; that is, the so-called proliferative or hypertrophie;the degenerative or atrophie; and the spondylitis defor-
mans type.The study of these patients shows that an individual
who suffers from what may be called a true arthritis
deformans presents not only an arthritis (periarthritis,
synovitis or osteo-arthritis may be presenl in differentjoints of the same patient), but also a chronic myositis
which is more or less selective. The muscles most often
involved are the biceps Iranien, the masseters, the erec-
tor spinne, the anterior tibial group and the hamstring
muscles. This is a chronic not very painful myositis
which causes shortening of the muscular libers. Hence
I lie inability oí most of these patients to extend the
forearm fully. Many cannot fully open the mouth
because of the contracted niasseter muscles. Some rigid
spines art1 due to muscular contraction and rigidity and
not to involvement of the joints of the vertebrae.
• Most of fliese pul ¡cuts presenl evidence of chronic
neuritis or perineuritis of single or multiple nerves, at
some time in the course of the disease.
Practically all of these patients suffer from general
debility; anemia of various degrees, loss of weight, les-
sened strength and endurance, and functional nervous
disorders. Long suffering intensities the perception of
pain and other discomforts.
There can also be no question that a faulty meta-
bolism modifies the whole morbid process. If one con-
siders the results of the treatment carried out in this
investigation, it would seem that the faulty metabolism
is not a primary factor etiologically. Nevertheless, it
is an important factor in the progress of the disease and
also in its treatment.
The severe trophic disturbances which occur in thejoints (cartilage, bone, etc.), the appendages of the skin(nails, hair, sweat-glands), are difficult to explain. One
does not find cerebrospinal or peripheral nerve lesions
to account for these changes as in tabes dorsalis (Char-
cot joint) or other neuropathic conditions. Probably
the primary, cause is the tissue reaction to the bacterial
toxin, and this specifically excites a proliferative or
degenerative local metabolism with the characteristic
morbid anatomy. In the experimental inoculation of
rabbits with a strain of streptococcus obtained from
arthritis patients by Dr. D. J. Davis2 and Dr. Leila
Jackson," non-suppurative, proliferative and degenera-
tive joint lesions were produced. From the joint tis-
sues the same organism was recovered. There is, there-
fore, a strain of the streptococcus which will specifically
produce in the inoculated rabbit morbid anatomiclesions, which resemble the morbid joint changes in
arthritis deformans in man.
The method of procedure in this investigation was
the same as that described in the former paper. From
each patient a most thorough clinical history was
obtained. A careful general and special examination
was made. When necessary clinical aid was obtained
from throat specialists', urologists and other special
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experts. When found the focal infection was removed
surgically or otherwise. Plate-cultures of the material
were made from the abscesses or exúdate of the operated
tissues. Subcultures were made from the dominant
bacterial colonies of the plates. The opsonic and phago-
cytic indexes of the blood of the patient with the domi-
nant bacteria were studied before and after autogenous
vaccination at intervals of one week. Rabbits were
inoculated with the living bacteria, and the results
studied on the animal living and dead.
These bacterial studies have revealed some notable
results. The dominant organism found in abscesses and
sealed crypts of the faucial tonsil arc Streptococcus
viridans and Streptococcus hemolyticus (pyogenes).
The S. viridans is usually a surface growth, while the
S. hemolyticus is frequently found in pure culture in the
deeper infected tissues. In acute rheumatism the bac-
teria obtained from joint exúdate and from rheumatic
nodes have been studied by Dr. Edward C. Rosenow,
fellow of the Memorial Institute for Infectious Diseases,
cooperating with us. He has found that organisms from
rheumatism appear to occupy a position between S.. viri-
dans and S., hemolyticus. They are more virulent than
the former and less virulent than the latter. Three types
of organisms have been isolated from rheumatism. One
type produces green on blood-agar and forms very long
chains. The second type produces a narrow zone of
heniolysis on blood-agar from the beginning or after
several generations and forms short chains. The third
type produces a grayish-brown colony without affectingperceptibly the blood in the media and appears as a
diplococcus in short chains and as single cocci. By
varying the condition of growth, these types may be
changed quite readily, one into the other. The most
distinctive cultural features are their production of a
very high acid reaction in dextrose broth and abundant
growth at a low temperature. They are more virulent
to warm-blooded animals than S. viridans, but less vir-
ulent than S. hemolyticus and, of course, the pneuino-
coccus. To frogs at 22 C. (71.6 F.) the virulence of the
rheumatism strains is, however, greater than both the
S. hemolylicus and the pneumococcus ; but if the frogs
are kept at 37 C. (98.(i F.) the order of virulence is the
sume as in warm-blooded animals.
The cultural features are not so distinctive as the
pathogenic properties. The results following injection
in animals are quite different from those following
injection of 6'. viridans, S. hemolyticus and even mixtures
of these two strains. It is common to produce by intra-
venous injection in rabbits, multiple non-suppurative
arthritis, endocarditis, myocarditis and pericarditis in
the same animal. By modifying these strains by vary-
ing culture methods, their affinity for joints, endocar-
dium and pericardium becomes less and the affinity for
the muscles, myocardium and kidney much greater, pro-
ducing now a non-suppurative myositis. The largest
number of these lesions is found in the fiat muscles of
the neck, shoulders ami spine, the intercostal muscles
and the more tendinous portions of the muscles of the
extremities. Three of flu1 strains from rheumatism have
been converted into typical pneiimococci. Reverse
transmutations may be made from the pneumococcus to
the various cultural characteristics (green, gray and
hemolysis producing streptococci) by varying the cul-
ture mediums, oxygen tension, etc. The strains of
streptococci studied from various patients are undoubt-
edly the same as those described by Poynton and Payne
and Beattie as the Micrococcus rheumalicus. The
results of the clinical studies and animal experimenta-
tion by Poynton, Payne, Walker, Beattie, Yates, Cole
and others have been of great value in establishing the
cause of acute articular rheumatism. Confusion has
existed in the minds of many because the organisms
described by the d i lièrent investigators did not coincide.
The results of the work of Kosenow seem to adjust;
the differences, for his experiments show that the same
organisms may he changed by cultural methods so that
they may in mediums show progressive phases of trans-
mutation. The range of transmutation is from a type
of streptococcus to the pneumococcus. Furthermore, atdifferent stages of the transmutation he has, at will, pro-
duced in the inoculated rabbit, suppurative arthritis, or
at another phase multiple proliferating arthritis, endo-
carditis, pericarditis and myocarditis, or at another
phase myositis of some of the general skeletal muscles,
al another phase, a virulent type which produces arthri-
tis with proliferative and degenerative joint lesions, and
at another phase typical pneumonia. These experi-
ments probably clear up this difference in results and
the varying types of streptococci described by many
investigators.
Many investigators have searched for the source of
the infectious organisms of chronic arthritis in the ali-
mentary tract. Strains of streptococci isolated from the
feces have been used as vaccines in the treatment of
chronic arthritis. We have not experimented with the
intestinal flora in this investigation.
In the treatment of these patients we have carried out
the following plan :
1. All possible sources of focal infection have been
removed. Tonsillectoiny ; oral surgery for alveolar
abscesses (roeutgenography will show jaw disease) ;
drainage or other measures to cure sinusitis; vasectomy
to drain and to use the vas deferens to wash out infected
seminal vesicles and to drain the prostate gland, and
any other measures necessary to surely remove all pos-
sible streptococcus foci of infection have been made use
of.
2. The patient's immunity to the infectious organ-
ism has been improved by :(a) Absolute rest for an indefinite period. This
may be absolute or partial recumbency dependent on the
individual and the character of the disease.(b) Improvement of the. general and individual
hygiene. The patient needs good air, sunshine, good
wholesome food with plenty of proteins to replace
wasted tissue, restorative tonics when required, plenty
of lluid drink and the necessary laxatives. Fatigue
must be avoided. Gentle superficial massage may be
used, bul; in (be beginning never to the degree of caus-
ing pain and fatigue. A cheerful environment and
constant moral support are essential to all of these
patients who are despondent because of long suffering.
Many of them are pessimistic of hopeful results of
treatment because baths, superheated-air treatments,
massage, osteopathy and drugs have not only failed, hut
have made the disease worse. These measures modified
to meet individual peculiarities will usually improve the
general condition, and the immunity to the infectious
organism is increased as shown by the steady improve-
ment in the condition of the joints. Indeed, it is my
opinion that I bese measures alone will stop the further
progress of the disease, and usually entire recovery will
take place ; but for some patients this will require a long
period of treatment.
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(c) Autogenous vaccinations with the strains of
streptococci isolated in each patient. This practice hasbeen followed in practically all of the patients. Immu-
nologie study of the blood has been made eoineidently.As a rule the opsonic index and also the phagocytic
index have been increased by these vaccines.
Many of the patients investigated had been ill for
months or years. Some of them had received vaccina-
tions of commercial vaccines, single and mixed, and(luring the pasl year seven;I had received repealed injec-
tions of Rheuino-Phylacogcn. As far as could helearned, these treatments were instituted without anyinvestigation of the patient's condition, and without adiagnosis of the infectious micro-organism. Not one of
them had received benefit from the vaccines of any kind.
Many of them were apparently made worse.
There is a value in vaccine therapy, but to obtain
benefit from vaccines, they should be rationally used.To use vaccines, simple or mixed, in the treatment of apatient, without first ascertaining tho nature of the dis-
ease, and if infectious, the kind of invading organism,
is unscientific, reprehensible and wrong. When the
mixed vaccines or the filtrate of culture-broth of count-
less organisms are used, it is like the shotgun prescrip-
tion of our ancestors of the profession. They were and
arc intended to hit something. There is this difference
between the old and the new shotgun: The abused
stomach could reject the old shotgun mixture; the new
shotgun mixture is injected subcutaneously or intraven-
ously, and the patient cannot escape it. It is my opin-ion that vaccine therapy irrationally used and the injec-
tion of so-called serums made from culture-broths are
usually without benefit to the patient with arthritisdeformans and often result harmfully to the health orlife of the invalid.
THE USB OF POLYVALUNT STREPTOCOCCUS HOHSE-SEHUM
IN CIlItONIC A1ÎTHRITIS
In the latter part of 1911 and the early part of 1912,
two horses were immunized with approximately thirty
strains of streptococci obtained from the foci of infec-
tion of the patients suffering from arthritis deformans.
This serum was concentrated and refined and after heat-
ing was used in approximately twenty-five patients.
The serum seemed to intensify the immunizing effects
of the autogenous vaccines. In spite of the practice of
all known precautions, every patient su tiered after the
second or third treatment from anaphylaxis. Usually
this was manifested as an erythema and urticaria, withintense itching of the skin. There was usually a slight
rise of temperature and much discomfort from muscular
soreness, aching and joint pain. Three patients, all
women, suffered from anaphylactic shock of such sever-ity that they nearly died. Inasmuch as we could not
prevent these reactions, by all known precautions, thaipart of the treatment was abandoned as a measure too
dangerous to use. This wc did with the conviction that
the other measures enumerated before, to improve theimmunity of the patient, were practical and sufficient.When the improvement of the joints and the general
condition of the patient permitted, the contracted mus-
cles were stretched under gas anesthesia, and if neces-
sary plaster casts were applied to the lower extremities.At the proper time calisthenics and graduated walking
were instituted. Tonic hot-cold spray baths were givendaily to some patients.Hospital treatment is necessary to properly investi-gate and manage patients with chronic arthritis. Other-
wise the necessary discipline, individual hygiene, proper
rest and the later application of passive and graduated
exercise will not be faithfully carried out.
DIFFERENTIATION OF ARTHRITIS DEFORMANS FROM
OTHER TYPES OF CHRONIC ARTHRITIS
Based on these clinical and bactériologie studies and
experiments, I think we may now recognize arthritis
deformans as a distinct clinical type. The proliferative
and degenerative types of polyarthritis present a sub-
acute or chronic course with exacerbations and remis-
sions, polyarticular arthritis (periarthritis, synovitis,
osteo-arthritis), chronic myositis with contractures of
muselés and consequent deformities, palpably sore nerve
trunks, trophic disturbances of the skin and its appen-dages, varying degrees of malnutrition and frequently a
neurotic condition. Severe and mild degrees of the
disease exist. In an early stage recovery may occur and
m later stages with serious morbid structural changes
the progress may be chocked spontaneously. This is
explicable when one recalls the fact that the etiologie
chronic focus may disappear spontaneously by the devel-
opment of a process of local immunity.Chronic gonorrheal arthritis is often deforming and
not uncommonly is polyarticular. The knee, ankle,
wrist, shoulder and spine are the joints most frequentlyinvolved in the order named. Tenosynovitis is a com-
mon occurrence in gonorrhea, but myositis practically
never. Male adults are more often infected than
females. The frequency of gonorrhea in female children
makes gonorrheal arthritis more common in girls than
in boys. If a careful examination is made the focalgonorrhea can usually be found. In the male the semi-
nal vesicles and prostate are the seat of the focus and
in the female the vagina, fallopian tubes and probably
the glands of the labia may harbor the organism. The
skin anaphylactic test may be used to confirm the diag-
nosis. The removal of the cause; massage of prostate
and vesicles, vasectomy to promote drainage of the vesi-
cles and prostate and to permit the injection of anti-
septic remedies into the vesicles through the vas défer-
ons, and the necessary surgical and local treatment ofthe female genitalia will render the diagnosis absolute
by the recovery of the patient.
Chronic tuberculous arthritis is usually monarticular,
often suppurative, and begins as an osteomyelitis in the
short bones or in the epiphysis of a long bone; thereis frequently a tenosynovitis and practically never a
chronic ni3rositis. The clinical history^is usually very
characteristic. Often the bone or joint disease imme-
diately follows trauma of some sort. After a periodgreat improvement or apparent recovery occurs to be
followed in a few weeks or months by a return of thejoint disease, which then steadily progresses in severity.Neuropathic joints (Charcot) are always associated
with some of Hie characteristic signs of lubes dorsalis.
Chronic podagra, with the characteristic tophi and
selection of the small joints as a rule is easily recog-
nized. Gouty tophi may be present as a coincidence in
arthritis deformans.
Senile arthritis with deformities due to Heberden's
.les. and atrophie changes may be difficult to differen-
tiate from the degenerative (atrophie) type of arthritisdeformans. The absence of chronic myositis, with con-
traction of the biceps humeri and masseter muscles and
the age of the patient are helpful in differentiation.
Senile changes may be coincident in arthritis deformans.
THE RESULT OF THIS METHOD OF TREATMENT
In those patients in whom no marked destruction of
tissues has occurred, recovery has taken place in many
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and others are convalescent. Patients with cartilagi-
nous and bone disease have vastly improved and the
progress of the disease has been apparently checked.Case reports are not included for lack of space.
CONCLUSIONS
1. Arthritis deformans is an infectious clinical entity
manifesting chronic periarthritis, synovitis, prolifera-
tive and degenerative osteo-arthritis, chronic myositis
with contraction of muscles and perineuritis or neuritis.
2. Usually coincident but secondary malnutrition and
faulty metabolism aggravate the condition of the
patient.
3. The infectious source is usually focal and located
in the mouth (alveoli), faucial tonsils or antra(sinuses). Occasionally the focus may be in the pros-
tate gland, seminal vesicles, the female genitalia, andprobably also in a streptococcus chronic appendicitis or
cholecystitis or a circumscribed streptococcus infection
anywhere. That the infection may occur from a chronic
streptococcus invasion of the intestines is a question to
be decided.
4. The morbid anatomy of the experimental chronic
arthritis is the' same as that found in man. This mor-
bid anatomy is the specific reaction of the infectious
organism.
5. Arthritis deformans may be differentiated from
other types of chronic arthritis by the characteristic
coincident involvement of periarticular and articular
structures, chronic myositis, consequent contractions of
muscles, secondary trophic changes due to a faulty
metabolism, malnutrition, etc.
6. The treatment and management must comprise:
1. The removal of the cause. 2. Improvement of the
immunity by rest, personal hygiene, including good
food, pure air and sunshine, rational calisthenics andphysical culture, moral support and a cheerful environ-
ment. Autogenous vaccination may be added to still
further improve immunity.
7. The clinical results confirm the principles embodied
in this paper.
This investigation lias been conducted by a group of workers
cooperating with me. Dr. Homer K. Nicoll, the Dane Billings
Memorial Follow in Medicine in Rush Medical College, has
made the cultures of bacteria and supervised the immunologie
vaccinations and serum inoculations. Dr. D. J. Davis, path-
ologist at St. Luke's Hospital, has supervised the immunologie
studies at that institution. Drs. George E. Sliainliangli and
S. A. Friedberg have performed the necessary nose and throat
examinations and operations. Drs. John ltidlon, A. D. Bcvan,
Dean Lewis, Carl Davis and C. J. Rowan have given aid when
surgical measures (stretching muscles, breaking up adhesions,
and applying casts and braces) were required in the treatment.
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THE R\l=O^\LEOF THE PROSTATE AND SEMINAL
VESICLES IN GENERAL TOXEMIAS
HUGH H. YOUNG, M.D.
BALTIMORE
It is now becoming more and more generally recog-
nized that the etiology of many obscure joint, cardiac,
neurologic and other diseases is to be found in chronic
infections in remote organs, and in recent years the ton-
sil, nasopharynx, and alimentary tract have come to be
regarded as the frequent site of such infections. The
extent to which the genito-urinary tract is to blame has
not been appreciated, and in reviewing the literature
one finds very few valuable articles giving exact data on
this question. Of course, it has long been recognized
that gonorrhea, both acute and chronic, is responsible for
many general infections, but the part played by the
acute and chronic infections of the higher genito-urinary
tract, the kidney and bladder, the epididymis and testi-
cle, the prostate and seminal vesicles, has received scant
accurate attention.
In this article I shall confine my attention to the r\l=o^\le
of the prostate and seminal vesicles in chronic toxemias
and remote infections.
The frequency of acute prostatitis and seminal vesicu-
litis is Avell recognized. The fact that in the majority
of cases of gonorrhea, the posterior urethra, prostate and
vesicles become involved is well known, but I believe that
the profession fails to realize, or perhaps neglects thefact that chronic prostatitis and seminal vesiculitis are
extremely common diseases, and that they may exist
without producing symptoms or attracting the attention
of the patient for years, only to show themselves as a
danger-seat when the patient marries or becomes the
subject of chronic rheumatism or other forms of remote
infection and toxemia arising from an old prostatitis or
vesiculitis.
FIr, 1.—Showing the crescen-tlc Incision ln the skin.
The original etiology of
these cases is by no means
always gonorrheal. Many
arise from bacterial infec-
tions which come down
through the urinary tract,having been eliminated
through the kidneys dur-
ing acute infections in
other parts of the body. I
have seen several such cases
as a result of typhoid
fever, and they are not
uncommon in chronic
inflammations of the kid-
ney and bladder. Infec-
tions also reach the prostate from the rectum notinfrequently as a result of proctitis, ulcer, hemorrhoids,
etc., but more common still are those which
come as a result of the long-continued frequent habit of
masturbation, which in many cases produces an exten-
sive chronic inflammatory process involving both the
prostate and seminal vesicles and the tissues around
them, so that one frequently finds an extensive enlarge-
ment and pronounced chronic inflammatory condition
associated with local and remote symptoms sometimes of
severe character.
The gross pathology of chronic prostatitis and vesicu-litis varies so greatly that time precludes my doing more
than mentioning the subject here.
On rectal examination often the prostate is very little
enlarged, and may be quite smooth, but the surfaceis generally indurated, often variable in character,
slight irregularities being present and adhesions to the
rectum and lateral walls of the pelvis usually found. In
the majority of cases the seminal vesicles are similarly
affected, irregularity, induration and adhesions being the
characteristic findings. In more pronounced cases there
may be greater enlargement, sometimes very great, very
marked induration, and sometimes softening, fluctua-
tion, localized focal abscess, etc., though these are rare.
The essential process is an endo-acinous and periacinousinflammation in the prostate and chronic inflammatoryinfiltration within and about the vasa deferentia and
Read in the Section on Surgery of the American MedicalAssociation, at the Sixty-Fourth Annual Session, held at Minne-
spolis, June, 1913.
Downloaded From: http://jama.jamanetwork.com/ by a Simon Fraser University User  on 06/04/2015
